Chronic administration of low doses of adrenocorticotropin to hypophysectomized fetal sheep leads to normal term labor.
Parturition in the sheep is preceded by an increase in the plasma concentration of fetal ACTH and an increase in the plasma cortisol concentration. The role and importance of the increase in fetal ACTH in stimulating fetal glucocorticoid synthesis and the subsequent onset of labor require closer examination, as it has been demonstrated that the fetal adrenal becomes more responsive to ACTH in late gestation. This study sets out to determine whether the increase in plasma ACTH in the late gestation fetal sheep is essential for maturation of the fetal adrenal gland and normal delivery. Fetal sheep were either hypophysectomized (HX) and cannulated or cannulated only (intact) at 125 days gestation. Immediately after surgery, HX fetuses were infused with a constant dose of ACTH-(1-24) (ACTH/HX; 100 ng/h.kg, i.v.) or saline (SAL/HX) until uterine electromyography indicated the onset of labor or 161 days gestation was reached (term = 147 +/- 2.6 days). The mean gestational age at labor of the ACTH/HX group was 147 +/- 2.9 days, whereas none of the animals in the SAL/HX entered labor, and they were killed at 161 days gestation. The concentration of ACTH in both ACTH/HX and SAL/HX fetal plasma was less than 2.2 pg/ml throughout the study. The concentration of cortisol in ACTH/HX fetuses mimicked that in intact fetuses in late gestation, reaching 80 ng/ml at term. The concentration of cortisol in SAL/HX fetuses remained less than 5 ng/ml. This study supports the hypothesis that the ovine fetal adrenal becomes increasingly responsive to ACTH in late gestation and indicates that ACTH may only be permissive in the activation of adrenal function. In intact fetal sheep there may be endogenous inhibition of the fetal adrenal, requiring relatively high plasma concentrations of ACTH [100-250 pg/ml ACTH-(1-39)] in late gestation.